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 ¾¿Ĩ%İďŚŵ<Ō	1&āz' 
KuV / kBT > 60                    (1) 
!n
69 8! Ku'kŤĽøİďĦðß¿ìV'İßĺ»&ĵkB' Boltzmann
¿ìT'ėÒ!8Áė!9<ę1%'15 nmH@L&UQT&²£1 Merg/cm3
BjOj& KuÛŒ"$8İďŚŵºÜģ%¦ÿï" 70 Merg/cm3& Ku 5
* 1140 emu/cm3&ŭÒ$ƃ©İ<ü8 L10¯ FePt Ŕ£ųēĩ9 8.20 
Merg/cm3yl& Ku<ĲL10Ĉũ3 D022Ĉũ<ü8Mn-GaĻ£ųŐ%è698 
 Ċox&ƅÃÒİďŚŵº" \QT[Nji¶İďŚŵº&śŘçŴ<Ù
8"űŒ"ń
6989% L10-FePt 3 Mn-Ga Ļ£ų96ÿï<Üģ8"<
ĩĨ"ĮĶ±§'¶$ 
 þĮĶ!'ƅİďĦðß<ü8 L10-FePtL10- Mn-Ga5* D022- Mn-Ga%īĩ
\QTH@L 15 nm&İď¶Śŵºŷħ,&ĭœ<Ù81%ym&ÀƄ<Ō$ 
 




(3) L10- Mn-Ga&°ıĨ$Ĝß<õ6"81L10- Mn-GaŋŇ5*ÔUQTů
[Nji<őĽøĈũ"İďĝß&.İĈũŕÄ<Ō$ 





MgO (100)Ľø°Ăl% FeIjUÊ 1 nmAuZQ^=Ê 40 nm<Áė!ĵÊ6%
FePtÊ 5  30 nm<âŇØěġ<ñ FePt&Ŕ<ū¶ÊŋŇ&²£'
ÊŋŇ"¤ĉ&ãƀ! FeIjUÊ6 FePtÊ 10 nm0!ĵÊMgOqŸÊ 3  20 nm
<ĵÊ6% FePtÊ 5 nm<ĵÊúØ%ěġ<ñĽøĈũŜ%' Xŀ«
åŎŃ(XRD)İďĝßŜ%'Ţ{ÇŲ»ÏĕİĀŘ(SQUID)<ģ 
 Ň tFePt = 51030 nm& FePtŋŇ& XRD[Nji6 FePtÊ L10Ĉũ%Ŕ 
8"ŋŇž%Å ®Īð¦% (001)ů¦ 8"įŞ9    
İĘ¿&ĽătFePt = 510 nm&ŝï!' 30 nm&ŝï"čť Ŋ¹$ŖÔß<ü8İ
ùŀįŞ9¶İďŚŵº%'õĬ$KRQ`ÔĞ<ü8İùŀ<Ĳİßŋ
Ňý0"6Ŋ¹$ŖÔß<ü8İùŀįŞ9Ň 510 nm& FePtÊ
<2"% FePt/MgO/FePt ¶ÊŋŇ<őMgO qŸÊ tMgO = 320 nm "
FePt/MgO/FePt¶ÊŋŇ% 2 FePtÊ L10Ĉũ%Ŕ 8"ŋŇž%Å 
®Īð¦%(001)ů¦ 8"įŞ9FePtÊŋŇ5* tMgO = 320 nm& FePt
¶ÊŋŇ&İùŀ6¶ÊŋŇ&mÊ5*lÊ FePt&İÂöŤ#62ŋŇž%Å
 ®Ī!8"įŞ9tMgO = 310 nm&¶ÊŋŇ&İùŀ6'ĸƈšŻ"ĸƊ
šŻ%õĬ$KRQ`įŞ99'mÊ5*lÊ FePt&ğķİ ţ<Ĳ 
799& FePtÊĦ$8İ<ü 8"MgOqŸÊ FePtÊŸ&İď
ć»Ľ£<Ó1 8"<á¨8ƈÒĩ"ƉÒĩ% ţİ&ľÅ&č'5
2Ƌ1!79'mÊlÊ FePt&99&Ê 10 nm5 nm%ÅÜ 807





(2) FePtÊŋŇ5* FePt/MgO/FePt¶ÊÔUQT&ő"İďĝß 
 UQT[Nji&ÚļË%'Ž»ŀeMFd^?ŎŃ5* Ar @BiAQPiFŎŃ<ģ
UQT&ÔĞŕÄ%»ŸƂÚŶ(AFM)İďĝßŜ% KerrăĘ¿ŎŃ(µ-MOKE)
<ģ 
 tFePt = 51030 nm& FePtŋŇ<ŪĿŋŇ6ÚļË8"%57ĝ% tFePt = 510 
nm!·Í$ Hc&³œ69tFePt = 510 nm% 'D = 0.5 μmφwŦ6 HcÞ
Ě%lôpŅ"2 D = 0.3 μmφ! 12 kOeyl&¤ĴÒ& Hc0!³tMgO = 3 nm&
ŪĿŋŇ"UQT[Nji& MOKEùŀ6'ŪĿŋŇ!' SQUID !Ę¿İùŀ"¤
ĉ%lm& FePtÊ&ğķİ ţ<ĲKRQ`Ġ9UQT[Nji%ÚļË
ØD = 1 μmφ<żUQT% 'KRQ`įŞ9$tMgO = 58 nm&²£'
D = 30.5 μmφ% KRQ`œ69D = 0.3 μmφ0!ĖÉ8"KRQ`'Ĕ¸
tMgO = 10 nm%³8"D = 0.3 μmφ% 2KRQ`Ġ9tMgO = 3 nm
&¶ÊUQT% 'Hctop" Hcbottom./ű$7D%Å8´'ÊUQT"}
¦<ĲtMgO = 5 nm%³8"D &ĖÉ%"2$	 HctopHcbottom&lô&v% D 
= 30.5 μmφ&Ĺ¬! Hctop" Hcbottom&ÌõĬ%Ġ9tMgO = 8 nm!'&Ì6%·
$9'tMgO³"%57 FePt ÊŸ&O@ajfCQ`eiFÓ0
"<á¨ 80tMgO = 38 nm!' D = 0.3 μmφ&UQT% Hctop" Hcbottom




FePtÊ¤÷%İ ţ2&"Ý;98tMgO = 10 nm0!³O@ajfCQ`e
iF6%Ó$8"D = 30.5 μmφ!$ D = 0.3 μmφ!2 Hctop" Hcbottom&Ìį
Ş996&Ľă6VXcjTfH@L& FePt/MgO/FePt¶ÊUQT% lm









 ŋŇŝï&ő%'bFWThiK[QNeiFŎŃ<ģMgO (100) Ľø°Ă&l
% CrZQ^=ÊâŇ6%MnxGa(100-x)Ê<utĵÊĒ%5 âŇutĵÊ%
8MnGaÊ&âŇ%'MnGa (40:60 at. %)£ųNjGQT<ģØěġ%57utĵÊ
 MnMnGaÊ< L10-MnGa,"ŔúØ%ŰźċÊ" Cr< 10 nm â
ŇÚļËƆ2Ƈ"¤ĉ%ŌĽøĈũŜ%' XRDİďĝßŜ%' SQUID
5* µ-MOKEUQTÔĞŕÄ% AFMİĈũŕÄ%İďƂÚŶ(MFM)<ģ 
 tbuffer = 5 nmTa = 400ºC n = 420" őMn58Ga42ŋŇ% cŤŋŇž%Å
 ®Ī%ů¦ L10ĈũįŞ9čťĨŊ¹$İďĝßMs = 488 emu/cm3Ku = 16 
Merg/cm3Hc = 3.2 kOeÙ69UQT[Nji% 'ŪĿŋŇD = 1000500 nmφ
!'¶İĈũŕÄ9D = 200 nmφ0!łÈ8"sİĈũœ696%
D = 140 nmφ0!łÈ8"ìyl&UQT!İĈũįŞ9 L10 
-Mn58Ga42&ŉĥİĺ×' 140 nm!8"ń
698İďŕÄ6đ¿ŉĥİ






L10-Mn58Ga42/Cr(tspacer = 040 nm)/D022-Mn73Ga27¶ÊŋŇ<őÚļË"ĝßŜ'
(2)"¤ĉ%Ō 
 0D022-Mn73Ga27ÊŋŇ6'Ms = 238 emu/cm3 Ku = 11 Merg/cm35* Hc = 11.1 
kOeÙ69¶ÊŋŇ% tspacer = 040 nm"´÷tspacer = 0 nm<żŝï
% L10-Mn58Ga42Ê" D022-Mn73Ga27Ê99 c Ťð¦%ů¦ 8"įŞ
996ŋŇ&İùŀ6'tspacer = 5 nmyl&²£lm&Mn-GaÊ99ğ
ķ İ ţ 8"<ĲKRQ`ŕÄ9İ²!İ ţ 8&
HcMn58Ga42Êƅİ²!İ ţ 8&HcƅMn73Ga27Ê!8"ń
6
98tspacer = 5 nm&ŝï< D = 210.30.2 μm&ÔUQT[Nji%ÚļËD 
= 0.3 μm0!'96Mn-GaÊ& Hc%Ìœ69D = 0.2 μm!'./¤"$
Hc& D ¼ß<œ8"D &ĖÉ%|Mn73Ga27Ê& Hc'Ł3%Mn58Ga42Ê& Hc'
ÞĚ%lô8ĉ»įŞ9L10-Mn58Ga42Ê&KuD022-Mn73Ga27Ê572·1
\QTH@L 15 nm% D022-Mn73Ga27Ê&Hc"ÌĢ098¢ņß8 
FePt/MgO/FePt ¶ÊŋŇ572 L10-Mn58Ga42/Cr/D022-Mn73Ga27¶ÊŋŇ&.	ƅŚŵÃÒ
¶Śŵº,Üģ!8¢ņßƅ 
